H. SAINSBURY From the Herefordshire Child Health Centre, Hereford (RECEIVED FOR PUBLICATION APRIL 7, 1953) In adults the sphygmomanometer gives blood pressure readings similar to those obtained directly with a canula in the artery (Steele, 1942) provided that the inflatable cuff used is of suitable dimensions, i.e., 12 cm. broad (von Recklinghausen, 1901) .
Smaller cuffs yield high readings (Gumprecht, 1900; Janeway, 1909; Phipps, 1915; Day, 1939) especially in high tension pulses (Hutchison and Rainy, 1924) and broader cuffs may give low readings (Cook, 1903;  Robinow, Hamilton, Woodbury and Vopitto, 1939) . The length of the cuff in relation to the circumference of the arm is a matter on which opinions have differed and is probably of much less significance. In view of the wide variation in the size of children's arms difficulty has been experienced in obtaining agreement on the most suitable dimensions for standard children's cuffs. Nicholson (1915) recommended for children of 4 to 8 years a cuff 9 cm. broad and for children 8 to 15 years one 13 cm. Robinow et al. (1939) recommend a cuff 2-5 cm. broad for the newborn, 5 cm. for small children, and 9 cm. for older children. The Arnerican Heart Association (1951) recommends cuffs 8-9 cm. for older children under 9 years, 5-6 cm. for children under 4 years, and for infants under I year 2 -5 cm. Taussig (1940) suggests that the breadth of the cuff should be two-thirds the length of the upper arm. This appears to be generally accepted by paediatricians in Britain.
Although certain writers (Day, 1939; AllenWilliams, 1945) purpose of this paper to ascertain how far these cuffs may be employed to obtain comparable blood pressure readings.
The dimensions of these cuffs were no doubt originally based on experiment, but appear now to be determined by demand, and no information could be obtained from the instrument makers concerning the ages for which they are intended.
It is more convenient to refer to the size of children in terms of age, and for this purpose mean values for the length of the upper arms of children at different ages were obtained and are presented in Table 1 . The measurements were taken from the fold of the axilla to the centre of the antecubital space with the arm semiflexed and the forearm supinated.
In Fig. I the histogram represents the length of arm which should be enclosed by the cuff, i.e., twothirds of the mean arm lengths in Table 1 , to give blood pressures comparable at one age with another. The breadths of the 5 cm., 10 cm., and adult cuffs The effect of these discrepancies on blood pressure readings was examined by subjecting samples of children to examination using both the standard cuff and one folded to enclose exactly two-thirds of the arm. Mean differences between the pairs of readings are shown in Table 2 .
The children were examined in accordance with the recommendations of the Cardiac Society of Great Britain and the American Heart Association (1939). The instrument used was a standard type of mercurial manometer. The cuff was folded in the manner described by Day (1939) . Each examination consisted of a series of readings taken alternatively with the standard and folded cuff until they became relatively constant.
The size of the samples was governed by the variability of the differences between the pairs of readings to yield a standard error of 1 or less.
Conclusions
It will be seen in Fig. 1 that the 10 cm. cuff can be applied to the arm of all children over the age of 3 years, but it particularly approximates to the required dimensions between the ages of 7 and 11 years. Between 4 and 6 years the cuff is somehat large and gives readings on an average 41-7 mm. Hg (according to age) lower than those c btained with a cuff strictly proportional to the 14 :ngth of the arm. Similarly in the twelfth and t iirteenth years the cuff is small and readings higher t ian they should be.
Although strictly speaking the adult cuff should t e reserved for children of 15 years and over, it may v ith advantage be employed to obtain more stable r sults in the age periods of 12 years and over. In t ie twelfth and thirteenth years systolic readings c btained with this cuff are low by 3 -3 mm. Hg.
Below the age of 4 years only the smallest cuff will fit the arm but at three years this cuff is somewhat small and readings are found to be 8 mm. Hg systolic and 6 mm. diastolic higher than those obtained with a cuff exactly two-thirds of the arm length.
Individual Mean values for the size of children's arms at different ages are presented, and it was found that the 10 cm. cuff can be used for all children between 4 and 12 years. Below 4 years only the 5 cm. cuff will fit, but children over 12 years can take the adult cuff.
In those age ranges in which these cuffs departed materially from the requirement of enclosing twothirds of the upper arm readings taken with the standard cuff and with a cuff folded to comply with this requirement were compared. The discrepancies, while they varied in individual cases from 0 to 20 mm. Hg, were generally small. I wish to thank Dr. Cookson, County Medical Officer, and Dr. Hugh Fisher, Consultant Paediatrician to the Herefordshire Child Health Centre, for permission to publish this paper and for their helpful suggestions in its preparation; also Mr. Gordon Cossor, of A. C. Cossor Ltd. for information concerning the manufacture and supply of the cuffs.
